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SURFACE MODDTED MATERIAL ' 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for modifying the surface of alloy steel for 
machine structures excellent in fatigue strength under the load condition in which stress ratio is 
positive, and to provide a surface modified material, 

SOLUTION: In this method for modifying the surface of alloy steel for machine structures, the 
surface of alloy steel for machine structures is subjected to vacuum carburizing treatment and is 
thereafter subjected to two step shot peening treatment in which the grain size of shots in the first 
shot peening treatment is smaller than that in the second shot peening treatment to introduce high 
compressive residual stress into the region directly below the surface of the alloy steel for machine 
structures and further to reduce the surface roughness. Moreover, as the prestage of the two step 
shot peening treatment superrapid-short time heating and rapid cooling treatment may be 
performed. 



LEGAL STATUS 

[Date of request for examination] 27.05.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



httn /ZwwwlQ irtfll nrini on in/PA 1 /rPGiilt/(4«>tQil/imainAi/ A A AnfUnoQDrk A Ai Anmi AAni u*. 



Searching PAJ 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Page 2 of 2 



http://wwwl9Jpdl.ncipi.gojD/PAl/result/detail/main/wAA AwhaaRRnA4i4mn^44Pi hfr» iionnnn 



Page 1 of 1 



mB*mm/f ( j p) <i2> & ffl 41 & # (a) (mmmm^ 

#R|2002 - 30344 
(P2002 -30344A) 



<43)l^nB ¥j£14^ 1 mi B C20Q2. 1.31) 











C2 ID 


9/32 




C21D 9/32 A 4K028 


B24C 


1/10 




B24C 1/10 D 4K042 

F 


C21D 


V06 




G 

C21D 1/C6 A 














We2000-223965(P2000-223S65) 


<71)tttJBA 000000170 














r :^miwa;iiEft::i!:#6Tli26»i^ 








































#i?Jl|»^*ft±erifK»fi^ir79- 5 








<7j)^^«A 10006802] 
















F^-Aa^) 4K028 AAOl AfiOl AB06 ACQS 








4XZM2 A/U« QICS CAtO 








D«)l DBOl 



(54) «MU»i^«»^^(D$SQ»t:»j^D:a@«S« 



•:57> t®^] 



httn7/www4 inHl 



Page 1 of 1 



1 

[it ^ 1 1 fm^i^ ^m^^ici&^^^m 

^iSLfcft, -ecO^SCC, 

$ <r i V h :i > irsjis^g. jjj r C ^ * 

C : 0. 15-0. 2 5w t^. Ma : 0- 4 0"-!. 
0 Ow t ^, Mo : 0. 1 S '-O. 6 0w t%. Cr : 
0.. .05-!. 35wt5i. .N ! :..0. 0 5-^2. 0 0 
wtH. S I : 0. 0 3-^0. 3 5wt^, P : .;). 0 
3 0 w t %KT. S : 0 , 0 3 0 v t %\>XV, ^tV^Y 

[18*^8] «ffl.«SjSSfc«>S0. 7-0. Swt^t? 
[000 1] 
[0002] 



1*192 0 02 "3 03 4 4 
2 

[ 0 0 0 3 ] SSiaefi[«(^:'!e^^^rfii±$t^-^ 
[0004] 

10 J*. 0. 1 ) ©]Sfs&fr(C'B*a>ei^(a:, i+t.^cu 0 

[ 0 0 0 5 ] UJ:(^>$ffS4#lgl.raiJ;^.$n?c*^^9CD 
[ 0 0 0 6 ] 

cc. 1 }m<Oi^* 5? V- h 0 ^ 2lg@0S/ B 7? htes 

[ 0 0 0 7 ]j:^.±(^>*sec:chni^. mmm^m<r> 

30 .[ 0 0 0 6 ] 2^ y-c, ±iS 3 •/ h e-- ^J-^A-g 

[ 0 0 0 9]:^ 1c. ±IB^:T'^L.t/ g h ^-fi^LSi 
(i:^^. S-'s heS^t^UOO-aOOiinKDlfggO 

0 0 \x inOTcC- 2SSOt^ s ? ^ t:- i > i!^^S=&te^ 
[001.0] Sfc, ±ffifBglS>^4!ie<J:or. 

40 [ 0 0 1 1 ] -':ftr. "^m^cik^^mmm^^m^^ 
[0012] '^mvc^.hm}mm^^m<^^ 

50 y Hfc^'--=^>i^ita«:tfiLr«f&4(Z>r'Jl^ 



[0 0 13: v±<om!miMi. mmm<r)i^.$im 

■6. 

[0014] itc, ±s//tmt3&m6mo>it»f&^ 

i!^ C : 0. 1 5-^0. £5w t %: Mn : 0. 40 - 
1. OC'wt^. Mo. O. 15-0. eOwtSi. C 
r : 0. 0 5-1. 35wt>«; N i : 0. 05-2. 
OOwt^S. Si.O. 03~0. 35w(%, P: 
0. 030vtM«T. S:0. 030wt%WT. ^ 

[0 0 ! 6] Sft:. ^BilSSj^dso. 7-0. 9wt 

[0016] 

[0017] *S^^€>*!l(ii!5f^0fcigm. Itm 
(R) *iiEtr>i^Siaft^<<:(i:. tmciii^ci;^^ i§ 

«Sl(gia]±(Ci. orSS-C*6 i I' ^ C i & liiifdL. 

fc. 

[0 0 1 8 ] <1) SffiiSfijfCWgS (HV) firoj^aPIO 

[0019] (2) (1) tVins.. tmM.-rK.-kit}iwm 

[0 02 0 } (3) BmrnmOM \ (Staqe I > <^ii 
[0 02 1] tl±. a) -<3) iC.mn^'.X, R£0©» 

<S> ^SiiTK * » «f SfiSSglS;^ < »« l,< «»«IS 
[ 0 0 2 2 ] C C r'ffi<>^^i£$a^ig^^^cr}^ 

[ 0 0 2 3 ] jter. ©t^^ra/dfcKw. ^tpj^<i> 

ia^tt/T, SE^^sg (Vacuum CflrtjunzinQ {J^T. V 
[0024] -XiZ^ ©«::is£t-ifc»(ri4, JiAtlB# 



^2002-30344 
A 

%SAtl. (Cbniour IndUcrlonHanleninq (WT. C I 

tei-tt^,. 3;?c. c I H»iS(cj:o. mmm&m 

10 t's^Hf-i^y {Oauble Shot Peeninq <t!T, D 
At' s -V t ess 1 SI© t > J^K^l.&i' s I- 

ttsj:»; <>.■^^^(,> i o o u ravrftt^a. v. «!t6ii 

[0026] ti J:«rS« ^ . ^:^«B«iiji£@^ 

20 0. 7-0 9w t >6(DVC<aa«:tef« 

[ 0 0 2 7 ] VCsS?g?$<D(SM^^^^a0ft 
ffltc. s f H4g*i4 0 0-8 0 0 fx m<X> 1 $kBO>u 

[0 02 8] LLX; mmmmWii. OXit. 

CrO. 15-0. 25wl»6. Wat,<i*0. 1 
8-0. 22wt%. J:»)6t*b<43:0. 20m M 
n ; 0. 40-1. 00wt%, H&L<ltO. 80- 
" 0. 90wt9*. J:*?ftfSKWO. 85IS». Mo : 
0. 15-0. 60wt9*. Sf*U<ao. 30-0. 
50wt>6, ,^.f>«fSt,<(j:0. 40Bm. Cr:0. 
05-1. 35wt«. ifSl,<ttO. 08-0. 12 
yx%, J:0!it*<./<t*0. lOIJf*. Ni rO. 0 5 
40 -2. OOwtX. «f«l,<itO. 08-0. 12vt 
%. J:0«fS:KltO. lOeiS. Si rO. 03- 
0. 35vt%. ^Sb<ktQ. 05-0. 07wt 
%. P:0. 030vt%UT. S ; 0. 030wtJ« 

[0029] S3fc. VC«g«>«^(4:ti, ^Mfliii^ 
50 [ 0 0 3 0 J S 6k:. D S PttSICOfiS^tt. »mt 



Page 1 of 1 



(4) 

5 

fc*- :i > tf^l&(DU 3 h 1 0 0 ii mfe'.Tf£K^ 
[003 1] *^^CCfi^^<!||:tej|fi^fl^^fg(D^ig5JtM- 10 
10032] VC»ffi«tCDSP«Lii^*2iTCi 

V. f^:^> jT'amtc i: 0 / (a) mmm^mo>^ 

[ 0 0 3 3 ] 5 ^ic, m^coi^y -<c) i^^i^cT: ♦} . 

ii^iE <«AI*:.- R = 0- 1 ) Ommmo^. ^fl^Rifi 30 
1 S 0 0 M P a W± i -S), C(^)&S:. ^tS^^gffl^ 

5 0 OM P a iU±<J>m^X&l^K$&f^m^^:fmt^OX 
[0034] te<^5fi<W^iKC*2.tS1#e.^&^g 

[0035] ^pM(m&tc^hmm'm'^^om 
wkstmt. mmm^&wi (Miliar, 

0. 9wt%©VC4Aiii:£jgt'o 



4^2002-30344 
6 

[ 0 0 3 7 ] CI mmavommm^m 

O^fitd, 5 y ^ &aiO-.4 0 0 8 0 0 u mC* 1 Kg 

[ 0 0 3 8 ] c c r\ c I mm<mm^\t. mm 

[0039] *«te^55fJ«C(S-^S^«^£ffl#:fetffla)^ 

[0 04 0] ^tc. %%^<rjfmK^\ti\t. vcsasii 

. [ 0 0 4 1] 

^mm^ Ki<mim (»> k (wr. d so i ib^ 

IBe)&t*, C*iO.. 1 9wt%,-Mn3&i0. -6 4wt$«, 
Mo;5.>(). 4w t^, Cr^K). I07vt^. N • ;^>^ 
0. 09vtS«. Si>0^O. 06vt%» PA^O. 0 1 
Owt«, Jyc^;CJfS:*U). 0 1 9 wt?ir'*>^i. 835*4 

[004 2] DSGig8A.\^<f^*aOmm©(lfaiK:, 
«2i}£^*ftl.. tr.;^:^-;^S57!>^^52 0 0HV^)>gS3^rt 

fif»*3 6, SSnftft-^.?! 7- , E*ft)*si4- 3 

0' 2 3. 584minO 

[6043] ccr-. fi^iiCffisnr/c msaW) 

&$3liVC»SflccC I H <«imigfffltgAn) 
^aiOfc^O. l^tl^a*4fc^:VC4Ag»tcC ! HjaS^ 

[ 0 0 4 4 ] V o^moismtmrnim^cj: n ^ ^ 

6. 67xio-^tcPa. Sia^Sagllit-lti*0. 6 



httn7/www4 inHl nrini an m/firnntpnttmc Jn/<19\Tnnnn=') 1 JPrMn/inn=i»T,or»a//T;«rXm/im-/KTC 



Page 1 of 1 



K.. jfer. ! ££3Kr£880#(48») ©aJ»«i 
3»?:lf -7 fcit. 117 3 K-C6 0 m 1 iXs^ffiite 
U. ajRjVAKJr^JWdStf'J. »(,»"C. 4 3 3KT7 

[0 04 5] ciHssaat. @2(c5^t"j:^K:. *-r. 

L>. 5 0 k H 2®aai564ffi«,.. 

0. £*tf 113 7 KS-CJi^ii • la^moim'^n 10 

3;'?"u-jSA (sprav hantemrKi ) «rff^. Kl' 
r. Q^#3 kHz«>iS;i^«@i>. 0. 51^4 S 

[0 04 6] DSP^«:*jlt«>l^g©i>'si-;. he- 
y<!>&mt. a5lE*^4 9 O k P a , ✓ XjI-SjJS 1 
Ornm. V h&ffi*iO. 6 mm. t-s ? 

7 00HV. T-t/.'^-thm. 3 5mmCr-*^,. a 

8 mffl. S's 9 hiiS3!>S5!<j7 0 0 HV. T- HAS 
0. 26niinN'C*i. 

[0047] (K^n S^1**l-~4©fi6SRfiB«r 

(a, ) ©ai3es?f-?fc. T. Sii. 7Jl'-?>■!^^'^i 
r t ®tn'etiC'@*r7'o :? t ^ .'i'iiiitt3!»e.**:>fc, 
[ 0 0 4 8 ] c c r, mit-^Xf^ ^ K' ( V. > a*! 
jctfgiSfS;*? (a, ) (ommstLzii. mmxm 

SWl«iSfi:S(,>^-c T. fiteJ:C)'o, flWHJEfidfe 30 
It. £iW}Sl?«^(ciat,.-cl$tcSf!«ii&S7 Y I. y h R 

C«. XtSib-CCr-K. \ftlX$t<J!)tr 
[ 0 0 4 9 ] ( SS^2 ) setSSia^ 1 -4 (C-H»-c. IS 

6ttj£tS>7*aifflt,fe. it;»jtt; (R : c 

«i./<7.,, } «0. li— ^. SB^a^i OHz\ It. 

[ 0 0 5 0 J *r. «ffiatgfii!<D«ii4{col.T:i?fi*fT 
^. 

[005 1 ] (1) 

^W&tlOSffltiS {R,„ ) Its. Ojim-C*-j 50 



O #882002-30344 

l^.')^+4^$mvs>'>tc f^smm3<oR..: it 

7. OMinr-*-,fc. «tia:&a4«>R«„ U4. 6<iin 

as. 4-CiJ:. R... «s»SSn&Ci*it)*>,fc 
[0 05 2] (?) .iSSiSfjgg^lli 

sftiittaa 1 --4 ^Mii&ti D s G 1 9^i^mntifit^ 

^0<,»®«i«jgffi^iBM <SCM4£0H (J I Sii 
tS> ) Ji»&«c*eiP8 <*2 5niin. ftS 1 OOmm) (C 

tcmw.'&tt^im'fc, mt>^ms 5 o « mms 

©^SaSiSii. 0. 7 7wt%T&D. BSSfl^C'^SsS 

[ 0 0 5 3 ] (3) ^A^ftg 
t, 

[0054^] mZiCrT,rJr.^iC, «^S^4 (034'cr) 
3 1 ) ©tgffcga. JiSf^gfS 4A»Si&Sg|!3 5Kfl-jT 

!ieis-tissst?nfevcii3 2i. -aiasiAt?tttbfe 
c I HS3 3-cisr«sn-ci».&. cc-c. c i hiss 3 
<ommit, mm 5 ittt^nri&ifesiis 4 <oMm< 

1 1) 0 5 5 ] (4) 9jg 

miaiBS!, 3. 4©i6SRai(Dffi<ft^ig*@4icm 
r. ccT. 04 (aj - (c) tt. -enen^aasa 
1.3, 4©sagx'«>4. 

[0056] ItpCfiara I ©fflailt. B4 ( a ) tciSf J: 
tf-ytu ftS?ffi»3«>iai{S«j;. g|4 <b) tcSf J:^ 
-?-ct»fc. vcsaEisj:yc I H«ta©e^s/i 

mmt^$f\tif>-7tc, fiiw»4©ffiiSi*. @4 

> + 1 a V% ''-> tc. SEffltTtClt. j^gj^a 3 €• J: ^ (C 

[00.57] 

mWiiai, 3. 4(DtBlSRgB©IS:*--A7^:>'^ 
m.m^^mi.!:.mt. cct?. @5 {a)afii3a; 
tt*i©2oo«©«sat. S5 (b) . 

Kttt3. 4<i!:-60 0fi©|g3^ia«rJnUrt,^&. * 

-T.^-y-i hjsatts## (N> tt. J i siBtsKMft 

[0058] 135 {a>-(c) KiirrttStfil* 1 . 



httn7Avww4 inHI nr.mi crn in/tirnntonttrnc in/ll^MnnnOs-n *rXm/inn_;. 



